A Cu-P-Y-O composite oxide compact with a specified composition (denoted as CPY) is an excellent material for humidity sensor. As for how water vapor accesses to the surfaces of a disk-shaped CPY were studied, and it was found that water vapor accessed to the surfaces of CPY mainly through the electrode layer. Also, the relation of pasty electrode material with the humidity characteristic was investigated, and it follows that the type of paste affected strongly not only the humidity characteristic but also the adhesive strength between the electrodes and the surfaces of a CPY disk.
INTRODUCTION
When the electrode planes were covered by epoxy-resin (Fig.2) , the resistivity became higher compared to uncovered one.
When all the surfaces of the sensor element were covered, the resistivity did not change in spite that the humidity environment changed (not shown). These findings clearly indicate that water vapor accesses to the surfaces of a sensor element mainly through the electrode planes. by EDX. The EDX analysis of the electrode surface confirms that Ag exists on the hills (Fig.   3b) and Cu in the basins (Fig. 3c) (not shown). When the electrode layer was too thin, the resistivity shifted to high side in the whole humidity range and consequently, the humidity dependence of the resistivity became different from that described above. Figure 4 depicts the scanning electron micrographs of the top surface of the electrodes with different thickness. Clearly, on the thin electrode layer, several hills are disconnected and the area of basins is large (Fig.4a) , while on the thick electrode layer, all the hills are well interconnected, but the area of basins or holes is very small (Fig. 4c) . In other words, the degree of interconnection of hills and the number of holes depend on the thickness of the electrodes. In this sense, the surface shown in Fig. 4b seems to be optimum. These results (Fig. 6a) . On the other hand, in the case of Ohmic Ag paste, the size of Ag particles in the electrodes was very small, and interconnected hills were not observed (Fig. 6b) . Similar situation was also seen for the electrode made of Ru paste (Fig. 6c) . A comparison of Fig. 5 and Fig. 6 indicates that the size of silver interconnected particles and the optimum number of holes seem to be crucial factors for CPY sensor elements, which were made from different pastes H-4563, H-4939, H-5698, and NOF were used repeatedly in the whole humidity range. In CPY-10-950 sensor made from H-5698, and the humidity dependence of resistivity was well duplicated, and besides good jointing between the electrodes and the surfaces of the CPY disk was also confirmed. Regarding to the adhesion, in CPY sensors made from other pastes, the resistivity tended to increase when they were subjected to cycle exposures to the whole humidity range.
